T he purpose of this conceptual review of the literature is to explore and describe characteristics surrounding back pain and/or injury to registered nurses. The characteristics investigated are demographic factors, en vironmental factors, and multiple contributing factors.
This review reveals that back pain and/or injury in the registered nurse population continues to be controversial and not well understood. Concerns regarding the methodology of the studies are discussed. The need for multiple method investigations with multi-pie variables and more sophisticated statistical data analysis is stated. Measurable criteria to evaluate the risks of back injuries to registered nurses need to be developed. Specific environmental and contributing factors must be defined and measured before preventive interventions can be determined.
The tremendous cost in terms of dollars, lost work, and personal pain for registered nurses as well as other health care providers cannot be underestimated. However, the problem of causality and contributing factors for low back pain or injury in registered nurses is co n t rove rs ia l in man y instances and not well understood in others. Much of the literature describes back injuries to registered nurses in relation to other types of employment requiring hea vy lifting. The sample populations are not well defined in other studies . For some factors there are no data specific to the registered nurse population. It is therefore difficult to draw conclusions about back pain and injury in registered nurses. This review will discuss back pain and/ or injury to registered nurses indicating where the registered nurse is not pre-cisely defined in the sample population or where no data about registered nurses exists.
Demographics, work related environmental factors associated with back pain and injury, and multiple contributing factors are the concepts investigated in this study. Age, gender, and length of time in the employment position are the demographic factors reviewed. Specific nursing unit, freedom of movement, equipment, and staffing levels are specific work related environmental factors investigated. Heavy and/or multiple lifts, posture and physical activity, previous history of back problem, lack of knowledge, psychological factors, and combinations of factors which contribute to back pain or injury are studied. Infections, degenerative and metabolic diseases, and non-work related traumatic injuries are not considered in this manuscript since they constitute a low percentage of causality in low back pain. Examination and determination of specificcontributing factors will enable the researcher to better plan for future preventative interventions.
DEMOGRAPHICS OF BACK PAIN AND/OR INJURY
Age and gender are the primary demographic factors found in the literature discussing back pain and injury. A secondary factor identified in the literature is length of time in the employment position.
Age
Various studies identify age as a specific concern in the analysis of the nurse with back pain and/or injury. The majority of these studies indicate younger age groups, 20 to 40 years, as the significant population at risk. One study of 880 nurses found that low back pain related to heavy physical work was more prominent under the age of thirty (Videman, 1984) . Another study of 223 nursing aides in a geriatric hospital found that the 55 subjects with back pain or injury had a mean age of 28.6 years with a range of 16 to 41.2 years (Dehlin, 1977) . A survey of 3,912 nurses indicated that the nurses with back pain or injury had a mean age of 35.8 years (Stubbs, 1983) .
Younger nurses have been found to have a slightly higher incidence of back injury and pain than the same age population at large. One study reported that adults of all ages were affected, primarily between 30 and 55 years of age (Hall, 1983) . Another study found the highest prevalence of back pain to be between 40 and 60 years of age (Flor, 1984) . A study of 509 industrial workers found the average age for back injury for males was 38 years and for females 35 years (Brown, 1975) . The average age for males in this study was slightly higher than for female nurses in a later study (Stubbs, 1983) . The female rate was similar to that of nurses in the later study most likely because the study population was comprised of a higher percentage of nurses. Over 70% of male plant workers with back pain or injury were between 30 and 50 years of age in one cohort of 500 subjects studied. The mean age was 40.7 years (Rowe, 1963; 1969) . The age range for 802 subjects with low back pain employed in Northwestern England was between 18 and 70 years with a mean of 41.5 years (Troup, 1981) .
Back pain and/or injury frequently becomes a chronic problem throughout the remainder of the subject's life. Age at the first incidence of occurrence has been studied as an associated factor with the chronicity of back pain or injury. Multiple studies have been inconclusive regarding this factor. A study of123 lumberjacks found that the average age of the first incidence of low back pain was 34 years with a range of 18 to 57 years (Sairanen, 1981) . Another study of 928 men and women found that 11% of the first attacks was among the 30 year olds and decreased in the older age groups (Biering-Sorensen, 1983) . A further report stated that the first episodes generally occur between 20 and 40 years and the frequency of recurrent episodes peaks in the 40 year age group (Chaffin, 1974) . A number of researchers disagree about the usual age for the first occurrence of back injury. The International Labour Office in Britain indicated an age mode of between 35 and 40 years for the first incidence of back injury. One study found that the first incidence for women was in the 41 to 50 year age range compared to another study of nurses which found the greatest occurrence in the 20 year age group (Owen, 1984) . One study found that age has no relevance for low pack pain (Nachernson, 1984) .
Researchers have found differing age ranges for initial occurrence, each occurrence evaluated separately, and
The tremendous cost of back injury in terms of dollars, lost work, and personal pain cannot be underestimated.
occurrence related to age and occupation. Generally, studies implicate nurses with back pain and/or injury at a slightly earlier age than the population at large. This would place the nursing population at a slightly higher risk for chronic disability due to back pain and/or injury than the general population.
Gender
Since nursing is primarily a female career, a higher incidence of back pain or injury to females in the general population could be a significant factor in the study of back pain etiology. Gender as the only contributing factor to low back pain or injury has not been studied. Other studies are inconclusive as to the relevance of gender and other factors in association with back pain or injury.
Several studies have implied that gender factors are insignificant in the AAOHN JOURNAL. MAY 1988. VOL. 36. NO.5 incidence of low back pain without structural damage. These same studies have found that full disc herniation is more common among men than women. The higher incidence of back problems was most likely due to differential exposure (Andersson, 1979; Ferguson, 1970; Flor, 1984; McGovern, 1985; Stubbs, 1983) . Differen tial exposure in this instance included high risk factors of job postures, activities, and heavy lifting.
Studies of the general population have produced differing conclusions regarding gender factors and back pain and/or injury. A British study of 16 general practices indicated 22.8 male consultations for low back pain per 1,000 male clients compared to 15.3 female consultations per 1,000 female clients (Ward, 1968) . Another study of 584 people in the general population claiming compensation for back injury or chronic disability found 79% to be male (Woodyard, 1980) . A similar study found 80% of the population with low back pain who were seeking vocational guidance were male (Field, 1982) . This could possibly be due to females with back pain not seeking vocational guidance, but instead seeking other forms of employment with lesser stress on the back.
A study of 509 industrial workers found back injury to be more frequent among women than men, with a 46% injury rate for women compared to a 35% injury rate for men. "It is seen that back injuries are 11% more frequent in females than in males. This is possibly due to the fact that a large proportion of the females were drawn from a hospital environment in which there is generally a higher incidence of low back pain or back injury than is found in any other female employment" (Brown, 1975) .
Nine hundred eleven nurses were surveyed in another study. Although the population studied was predominantly female, results found 19.9% of low back pain in females compared to 32.4% of low back pain in males. This study reported the perception of subjects that back pain was related to occupation (Cust, 1972) .
Life time prevalence rates for low back pain were investigated in one study. The rates were 68%-70% for men compared to 62%-81% among women. This study indicated that a longer prevalence of low back pain existed for women. The rates rose with increasing age in the female population (Biering-Sorensen, 1983) . Gender as the single factor in causality of low back pain has been Length of time in the employment position is a risk factor relating to back pain or injury.
found to be inconclusive. However, when found with other factors such as occupation or age, females appear to be at higher risk in the nursing profession and at a younger age. These factors could be significant when designing a program to prevent back pain or injury in nurses.
Length of Time in Position
Length of time in the employment position has been studied as a risk factor relating to back pain or injury. Theory indicates that the longer the subject is exposed to stressful back postures, the higher the risk of back pain or injury. Often the studies of length of time in the job position also define the type of physical position which may precipitate back pain or injury.
One study of industrial employees reported that back injuries were more common in younger, unskilled, and inexperienced workers (Troup, 1984) . Another study indicated that a positive relationship had been established between back pain and the number of active employment years in one particular position independent of the age of the subject (Andersson, 1979) .
When nurses were studied as an occupational group, the mean years of employment on nursing units where frequent lifting was required was 8 years for the group with back pain or injury in comparison to 4.5 years for the non-injured group. "Thus, the longer nurses work on units that require frequent lifting, the greater the risk of back injury" (Owen, 1984) .
Another study found that the highest annual incidence rate of all low back pain was in nursing aides during their first year of employment, perhaps due to their inexperience with lifting. This same study found that trained nurses had their highest incidence oflow back pain between I and 4 years of service (Cust, 1972) .
One study recognized the problem of short term employment or parttime employment. This study found that 37% of the nurses studied were in their positions less than one year, with a median length of 20 months. When this is considered with the potential of external employment situations, these cumulative risk factors for back pain or injury place the validity of data in question (Stubbs, 1983) .
WORK RELATED ENVIRONMENT
For nurses, the working environment is considered an extreme hazard for back pain or injury. Nursing unit specificity, lack of freedom of movement, equipment, and short staffing levels have been discussed in the literature as potential risk factors for back pain or injury.
Nursing Unit Specificity
Studies have been inconclusive in relating back pain or injury to the nursing unit where employed. Two studies reported that significantly more back pain was attributed to client handling episodes in the geriatric, general medical, orthopedic, and visiting nurse services (Howie, 
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AAOHN JOURNAL, MAY 1988, VOL. 36, NO.5 1982; Stubbs, 1981) . Another study agreed that the geriatric unit posed specific hazards. Forty seven percent of the nursing aides working at the geriatric hospital studied were found to have experienced lumbar spine symptoms, most likely due to the frequent, heavy lifts of chronic elderly clients (Dehlin, 1981) .
Another study failed to identify specific nursing units where nurses were at higher risk for back pain or injury. The analysis concluded that each nursing specialty should be considered as a separate occupation (Stubbs, 1983) . Another report indicated higher incidences of back pain or injury in acute care units rather than in chronic care units. One can speculate that consistent and predictable lifting occurred in the chronic care units, and the nurses in those units were experienced with good body mechanics skills (Wright, 1981a; 1981b) .
A further study argued that the highest incidences of back pain or injury occurred in units with heavy nursing loads such as geriatrics and orthopedics. These studies suggest the importance of looking at lifting in the context of the specialty area (Rodgers, 1985a; 1985b) . One study measured the rates for the onset of occupational low back pain in specific nursing specialty areas. Geriatrics was found to have the highest rate of back pain or injury in nurses, 19.9%. This was followed by medical units with 10.3% and surgical units with 8.8%. Student nurses were studied separately and found to be at 14.8% risk in the same study (Cust, 1972) . A later study found a greater number of back injuries in registered nurses working on surgical and medical units with lesser numbers of back injuries in registered nurses working on psychiatric and long-term care units (lJhl, 1987) .
Few studies implicated specific nursing specialties as high risk factors in back pain or injury. One researcher failed to duplicate an earlier study associating back pain or injury with nursing unit or nursing specialty (Stubbs, 1981; . This is an environmental factor which needs further study.
FREEDOM OF MOVEMENT
A constricted working environment has been associated with back pain or injury. The physical working environments both at home and in the hospital have been studied as factors of concern. Uniforms have also been suggested as tools which limit Uniforms have been suggested as tools which limit movement or control when lifting. movement or produce lack of control of movement when lifting. A cramped and constricted working environment could be considered a risk factor for back pain or injury. This constricted environment prevents the proper body positioning for lifts, especially in community nursing (Raistrick , 1981) . In the home environment, clients are not always able to cooperate with lifting or repositioning. They are frequently hindered by plaster casts, life support systems, or other equipment. Although these factors are also seen in the hospital, inadequate space in the home and lack of additional personnel to assist with lifting are problems found in community nursing. One study indicated that these factors add to the problem of back pain in the nursing profession (Stubbs, 1981) .
Ergonomics belongs properly at the beginning of the process of design for health care facilities. Most frequently, it is necessary to settle for McAbee minor improvements in the existing workplace (Troup, 1984) . Inadequate working space has been implicated as a causal factor in back injuries. Overcrowded work areas may prevent proper body alignment, proper bending, and proper use of mechanical lifting equipment. These factors are of major concern in the prevention of back injury (Marchette, 1985) .
One factor which frequently hampers the freedom of movement of the nurse is the uniform. Constricting uniforms place nurses at higher risk for back pain or injury and have been considered a crucial factor by some (Howie, 1982; Marchette, 1985; Stubbs, 1981) . Skirts or dresses limit movement, proper positioning, and proper alignment of the spine. These are constricting factors when a client lift is required.
A significant proportion of back injuries have resulted from slipping or falling. The use of non-skid footwear has been emphasized in potentially hazardous areas. Slippery shoes provide less of a safeguard when walking on wet floors and increase the risk of losing control of body posture during a client lift or transfer. A study of 509 subjects found that 52% of the sample with back injuries did not wear non-skid shoes (Brown, 1975) .
Lack of freedom of movement is a crucial consideration in the prevention of back pain or injury. Factors limiting movement such as crowded work areas and constricting uniforms as well as non-skid footwear must be strongly considered in the development of a back injury prevention program.
Equipment
Equipment which offers assistance to prevent strain on the lower spine has been widely discussed in the literature. Instruction to nurses about the proper use of that equipment has also been stressed.
Rehabilitating the workplace has been found to be an important factor in rehabilitation of the back injured worker. Extensive modifications are often unnecessary. "Raising a work surface, adding a mechanical aid, or changing a container size may be suf-AAOHN JOURNAL. MAY 1988, VOL. 36, NO.5 ficient to reduce back injuries" (labor, 1982) .
Studies with specific concern for nurses considered mechanical lifts, specially designed beds to aid in turning and lifting clients, and height adjustable tables, stretchers, and beds as significant environmental factors to be considered in preventing back pain or injury (Marchette, 1985) . Any tool which could prevent or reduce stress on the lower spine was thought to be of assistance in the prevention of back pain or injury.
According to one report, much lifting of helpless clients could be avoided by the use of some type of lifting device. The same study reported that it is often in the clients' best interest to assist with the lift if possible, thus preventing injury to themself or to the nurse. However, when lifting is unavoidable, assistance should be obtained (Ferguson, 1970) .
"But how often are available aids not used, adjustable height beds not raised, lockers not moved away-solely to save time?" (Stubbs, 1981) . "Back injuries are so common here. We've started to get a few devices for lifting patients, but they don't work very well" (labor, 1982) . These comments reinforce the need for education about the physiology of the back as well as the importance of proper use of the equipment.
Staffing Levels
Studies have found a direct link between the nurse-client ratios and the incidence of back pain or injury. As the nurse-client ratio decreases, the back pain or injury rate increases (Howie, 1982; Stubbs, 1981) . One study found that an insufficient number of staff for client lifting and transferring, coupled with the time pressures involved with other health care procedures, contributed to the higher incidence of back pain or injury (Marchette, 1985) .
Pressure to perform well, and the way the work is organized have contributed to a higher incidence of back pain or injury. "In nursing you're taught you can handle the situation by yourself; you don't have a lot of people free to help you" (labor, 1982) . One study found that almost 30% of lifts were carried out by only one nurse when it was appropriate for two nurses to lift the client. The same study found that all single lifting was carried out by students or aides. The proposed rationale was that the students appeared to have more lifting work than the trained Staffing levels must receive major consideration in the establishment of lifting practices for nurses.
staff, or they were reluctant to bother : superiors when help was not readily available (Rodgers, 1985a) .
A study of 95 back injured nurses found that many nurses were forced to lift alone when assistance was not immediately available. Lifting in emergency situations is one such example. Nurses in the study felt under pressure to rapidly complete their work, especially when the unit was busy or short staffed. The same study found that the nurses would attempt to lift alone when they knew that the procedure was inappropriate and dangerous both for the client and the staff (Rodgers, 1985b) .
Staffing levels must receive major consideration in the establishment of lifting practices for nurses. Consideration of nursing staffing levels could assist in the prevention of both first injury and re-injury to the back. A sympathetic management can do much to assist the re-entry of back injured nurses into the workplace by being flexible in the placement of these staff (Raistrick, 1981) .
CONTRIBUTING FACTORS TO BACK PAIN AND/OR INJURY
Multiple contributing factors have been implicated in the epidemiology of back pain or injury. Heavy and/or multiple lifts, posture and physical activity, previous history of back problems, lack of knowledge regarding back care or physiology of the back, psychological factors, and combinations offactors are the major concerns addressed in the literature.
Heavy and/or Multiple Lifts
A strong correlation between lifting and back trauma as a result of lifting has been discussed in the literature. One study indicated that 49% of back pain in the subjects studied was due to lifting (Brown, 1975) . A survey conducted by the Bureau of Labor Statistics showed that 4 of 5 injuries were to the back and 3 of 4 of those back injuries were attributed to lifting (OSHA, 1983) . A 10 year study of Kodak employees found that 35% of sedentary workers compared to 47% of those with heavy lifting jobs visited the medical department for low back pain (Rowe, 1969) . Another study of 485 subjects found heavy lifting as the most frequently stated cause of back pain (Biering-Sorensen, 1983). The incidence of degenerative back disease has also been correlated with heavy lifting employment settings (Yu, 1984) .
Often injuries or accidents were not found as causal factors in low back pain. Instead, a cumulative effect of continual and persistent stress of unskilled lifting lead to the acute low back pain episode. This effect is often referred to as the "creep effect" (Rodgers, 1985a) . "Low back pain is a degenerative 'wear and tear' process that is accelerated by using poor postures in lifting and carrying tasks" (Nichols, 1983) .
Lifting, and lifting with slipping, cause more direct back injury than direct compression. A notable problem with lifting is postural fatigue. When fatigue is present immediately prior to the lifting episode, the back is vulnerable to injury. "In general terms it is how the man (person) lifts, not what he (or she) lifts, that is the prime consideration in the etiology of back injury" (Brown, 1973) .
Nursing has a relatively high incidence of back pain related to lifting. In one study the annual incidence was reported to be 159 cases of back pain per 1,000 nurses who are at risk (Troup, 1984) . At times, the nurse performs lifting procedures on an emergency basis. The basic rules of lifting, which include requesting assistance, are not always feasible in these instances (Stubbs, 1981) . Client weights are sometimes greater than 35% of the nurse's own body weight. These lifts are frequently asymmetric, bulky, and, due to positioning cannot be held close to the body. Weaker muscles of the arms and shoulders are used, and the client often cannot assist. "Thus, the longer nurses work on units that require frequent lifting, the greater the risk of back injury" (Owen, 1984) .
Another study found that lifting weights far from the body was associated with a high incidence of back pain in light industry workers, nurses, bus drivers, and postal clerks. At least 400 nurses were among the 3,316 subjects in this study (Magora, 1972) .
One observer followed two student nurses for an eight hour shift. The mean total weight maneuvered was 3150 kg. The maximum single lift was 78 kg. The mean weight lifted was 32.7 kg., twice the International Labor Organization's (lLO) recommendation of 15-20 kg. for females over 18 years of age (Raistrick, 1981) .
In a study of 243 nurses with back pain, 43.6% gave the cause of their back pain as lifting at work. Although it is rare for one incident to cause a long-term problem, it is more likely that constant lifting and handling, particularly of the unskilled kind, is the greatest causative factor in back pain or injury (Raistrick, 1981) .
Posture and Physical Activity
Postures and physical activity have been studied in relation to back pain or injury. Chronic strain on the lower back has been shown to be the most common back problem and it is usually caused by poor posture (Powell, 1984) .
Workplace risk factors have been noted to include jobs with prolonged static work postures whether standing or sitting, jobs with bent-over work postures, and jobs under vibra-Chronic strain, the most common back problem, is usually caused by poor posture.
tional conditions (McGovern, 1985) . The load on the back is increased in the bent-over position. The subject's balance is decreased, increasing the risk of injury (Andersson, 1979) . Both too much and too little sitting or standing have been related to a high incidence of back pain in almost all occupations regardless of the degree of physical requirements (Magora, 1972) . Stooping over clients, lifting or moving clients and equipment, making beds, prolonged standing, carrying heavy loads, and driving involve many of the poor postures which place heavy strain on the lower back. These postures are commonly found on a daily basis in the nursing profession. Sedentary occupations have been found to have an increased risk of lumbar disc herniation. This was noted in several studies of differing occupations (Biering-Sorensen, 1983; Powell, 1984) . Prolonged driving and McAbee poorly designed car seats were found to be factors indicating higher risk of low back pain in community nursing (Stubbs, 1981) . Another study found that those who spent over half of their time on the job driving were three times more likely to develop disc herniation than those who held different positions (Nordby, 1981) .
Several researchers are convinced that a rational exercise program which includes relaxation is an essential component for primary prevention and rehabilitation programs. A study of 421 participants with back pain found only 9% were unimproved after the program (Kraus, 1977) . Another study with a population of 300 factory workers found that back injury illnesses were reduced 95% with a healthy back program. In this study, one third of the employees experienced over 400 days of absenteeism due to back problems. The program included individual counseling, back exercises, and specific instructions indicating proper methods to perform various job functions with less stress on the lower back.
After one year in the program, the same employees experienced only 19 days absenteeism (Brennan, 1985) . Another study of lumberjacks found that regular exercise appeared to prevent back pain (Sairanen, 1981) .
Muscle strength and physical fitness have some relationship to lower back pain. If the subject is too weak for the position, there is an increased incidence of work absence due to low back pain. This study found it important to recommend to clients that they use a good lumbar support and arm rest to raise themselves from a sitting position while at work as well as at home. This could reduce the load on the spine by 50% (Nachernson, 1984) .
Previous History of Back Problem
A major concern in the study of back pain is the chronic nature of the problem. A person who has suffered a prior episode of back pain or injury must be considered at high risk for subsequent episodes (Rowe, 1969; Troup, 1984) . "The best single pre-dictor of back trouble is previous trouble, or previous surgery on the low back" (Nordby, 1981) . One study indicated that back problems recur every 3 months to 3 years (McGovern, 1985) . Since recurrence is so common, returning the back injured nurse to the same work environment places that nurse at extremely high risk for re-injury. It is recommended that these nurses be placed in nursing positions with decreased risk factors for back injuries (Raistrick, 1981) .
A study of 56 persons with back pain showed a recurrence rate requiring sick leave of 16% during the one year of observation (Lindequist, 1984) . Another study of 411 industrial workers found that a previous history of low back pain and an inability to demonstrate an isometric lifting strength equal to that required in the job increased the risk of back pain or injury (Chaffin, 1973) .
One study found that 53% of the back injured group compared to 18% of the non-injured group had two or more family members with some form of back problem. This study also suggested that nurses with a family history of back problems should not be placed on units which require heavy and/or frequent lifting (Owen, 1984) .
Lack of Knowledge
Lack of knowledge regarding the physiology of back pain, proper lifting techniques, and proper back care has been thought to be associated with high incidences of back pain or injury for nurses as wel1as the general population. Studies offer differing views regarding the role of education about lifting in the nursing curriculum (Rodgers, 1985b; Scholey, 1984; Segal, 1983; Stubbs, 1983; Whitehead, 1984) . Some schools of nursing offer basic lifting courses, as wel1 as refresher courses. Often, when these nurses went into practice, they stopped using these techniques (Whitehead, 1984) . Supervised practice in the clinical settings is considered necessary to avoid unnecessary back stress (Rodgers, 1985b; Scholey, 1984) . Another study reported that there was no significant difference between those who were educated in proper lifting methods and those who were not (Stubbs, 1983) .
Training for nurses in lifting techniques has been found to be inconsistent. It may vary from one hour to one half day. This same study indicated that 9.1% of nurses with back pain received no training in lifting methods (Raistrick, 1981) .
Training for nurses in lifting techniques is inconsistent and may vary from one hour to one day.
A cognitive factor identified by physiotherapists is that nurses often lift clients unnecessarily due to lack of knowledge and experience of proper body mechanics (Marchette, 1985) . One report stated that many nurses failed to understand that one episode of inappropriate lifting may not cause an apparent injury but may have a cumulative effect. This would eventually lead to a back injury with no apparent cause. "If back pain in nurses is to be prevented, then changes in the lifting training of nurses must be made, along with the provision of a suitable environment to put their skills into practice" (Rodgers, 1985a) .
Numerous programs have been developed to educate clients, including nurses as clients, regarding low back care. Client education was a primary focus in studies by Me-Kenzie (1979 ), Fitzler (1983 , Hall and leeton (1983), and Brennan (1985) . Positive outcomes regarding treatment and prevention were experienced in each of these studies. One study of6,418 persons with back pain reported that 97% of the participants found the back education program to be helpful in decreasing or preventing pain, or improving and correcting their perceptions of the back problem (Hal1, 1983) .
The use of back care classes has been discussed in the literature. Back care classes focus on back fitness. Exercise, posture, and methods of relaxation are emphasized as an integral part of a complete back care program. They are usually initiated immediately after the acute back pain episode. Such timing has improved motivation and stressed prevention of further complications of the lower back. Studies by Brennan (1985) , Carson-Locke (1983 ), Fitzler (1983 , and Morris (1984) outlined positive outcomes of back care classes in the treatment of low back pain and prevention of further problems.
If the work has been found to be intrinsically unsafe, no amount of training can prevent the back injury. One study presented further data which indicated no relationship between length of time spent in training regarding appropriate lifting methods and subsequent point prevalence of back pain (Stubbs, 1983) . This author cal1ed for further con-trol1ed prospective trials to investigate this relationship.
Psychological Factors
The exact pathophysiology of back pain is poorly understood. The role of psychologic factors in the etiology of back pain has growing support. "Pain is a perception, reflecting not only bodily events, but also thoughts and emotions" (Hall, 1983) . Personalitv traits and other diagnosed psychologic problems have been related to back pain.
Fitzler described low back pain as real, endemic in the adult population, and not a malingering il1ness (Fitzler, 1983) . Motivation, ambitions, social support, and attitudes toward the workplace have been 206 AAOHN JOURNAL, MAY 1988, VOL. 36. NO. 5 linked to recovery from low back pain (Aberg, 1984) . Dissatisfaction with employment or occupation, perceived increased responsibilities of employment or home life, divorce, poor social status, and lower educational status are thought to have negative effects on the outcomes of low back pain treatment (Fisk, 1983) .
One study of back pain compensation cases referred to the problem as "compensation or accident neurosis syndrome," a term distinct from malingering (Woodyard, 1980) . Woodyard (1980) reported compensation as a serious consideration in the determination of the return to work pattern. Motivation, although difficult to measure, was also reported as a serious concern. It has been claimed that 25% to 50% of all back pain includes a psychological component as the major cause, or the exclusive cause, of the disability. The Minnesota Multiphasic Personality Inventory (MMPI) has been used as a screening device to assist client evaluation (Nachemson, 1984; Nordby, 1981; Powell, 1984) .
Chronic pain is associated with depression, anxiety, fear, and excessive concern about one's health. It has been reported that behavioral reinforcements have also assisted in the establishment and maintenance of the pain cycle associated with low back syndromes (Powell, 1984) . "It seems clear that similar degrees of low back pathology determined by objective indices may create a total disability in one individual and constitute merely an annoyance or an inconvenience in another" (Rowe, 1971) .
One report stated that there has been a general attitude that nurses should perform the hard work of lifting unquestioningly, and that they should be able to lift all clients. This has been equated with the doctrine of a nurse's "duty" (Rodgers, 1985b) . As long as nurses fail to question this practice, change most likely will not occur. Good communication skills among nurses and generalized relaxed working relationships have been indicated as positive factors in the prevention of back injuries in clinical situations (Dehlin, 1977; Marchette, 1985) .
The relationship of psychological factors in nursing with back pain or injury continues to be ill understood. Further investigation is needed to increase the knowledge base before strong hypotheses can be proposed.
Combinations of Factors
Numerous studies have addressed Chronic pain is associated with depression, anxiety, fear, and excessive concern about one's health.
multiple causes or combinations of factors in the etiology of back pain or injury (Biering-Sorensen, 1983; Brown, 1975; Chaffin, 1973; Nordby, 1981; Raistrick, 1981; Reuler, 1985; Troup, 1981) . These studies conclude it is more appropriate to view back pain as multiply determined. Specific factors have achieved etiological significance only by their interaction, not as the single cause of the back pain (Flor, 1984; Troup, 1984) .
One study reported that the variables with the greatest discriminatory power to predict back pain or injury were a sense of overload, muscle flexibility, proprioception, family history of back problems, difference in leg lengths, years of risk in nursing practice, and smoking (Owen, 1984) . Another study reported that direct injury, degeneration, spinal disease, acute febrile illness, disorders of the abdominal and pelvic viscera, and multiple minor trauma were the McAbee major predisposing factors to backache and sciatica. These also were found individually or collectively as etiological factors (Whitehead, 1984) .
GENERAL CRITIQUE
OF STUDIES The studies described in this manuscript offer valuable information. This information is only the beginning of the investigation of the problem of low back pain. The information from the various studies is useful as it is stated, but it is limited due to the lack of replication and inability to determine causality of back pain or injury.
The studies discussed in this manuscript pose numerous questions for further investigation. Of major concern in some of the studies is the lack of well defined sample populations. The term "nurses" could have meant untrained nursing aides, trained nursing aides, practical or registered nurses. It is essential for future studies to define their subjects.
Utilizing an ergonomic approach might also be helpful. That is, study the tasks performed such as client lifting or transfers in relation tv the physical characteristics of the person doing the lifting or transfers and the environmental requirements of the lifting or transfers. An epidemiological approach may also be of interest when considering the strength of association, consistency, temporality, a logical physiological pattern, and specificity of certain factors and their relationship to nurses experiencing back pain or injury.
The methodology of studying registered nurses with back pain or injury could also be improved. The majority of studies in this area are retrospective, descriptive designs. Experimental and quasi-experimental designs could be used to study groups with clinical interventions to prevent back pain or injury versus control groups. Although cohort analytic studies tend to be expensive and long-term, they could provide some solid data regarding the problem of back pain and injury to registered nurses. Multiple methods of study are necessary to give occupational AAOHN JOURNAL. MAY 1988. VOL. 36. NO.5 health nurses a clear picture of the problem and effective methods with which to deal with the problem of back pain and injury to registered nurses. A number of the studies reported have been replicated, at least in part. However, lack of a well defined study population and methodology has lead to a continuance of the confusion and controversy surrounding the problem of back pain or injury. This reiterates the need for further well developed studies utilizing multiple methods and multiple variables with more sophisticated correlation in the statistical analysis.
When reviewing certain factors such as gender and its relationship to back pain, other populations were investigated due to lack of data in the registered nurse population. This is a consideration for future studies. Such information could be obtained with ease during the study at little to no additional cost to the researcher.
CONCLUSION
This review of the literature reiterates the concept that back pain with or without injury in the registered nurse population is not well understood. Numerous studies investigating relationships of demographics, work related environmental factors, contributing factors, and combinations of factors related to back pain or injury to registered nurses have been reviewed. Some of the methodological concerns regarding the study of back pain or injury to registered nurses have been examined.
The need for further study is indicated by this review. The literature reveals that back pain and injury to registered nurses is a serious concern but not well defined in nature, causality, or prevention. Measurable criteria to evaluate the risks of back injuries to registered nurses need to be developed. Specific environmental and contributing factors must be defined and measured before we can successfully plan for preventive interventions for this costly occupational health concern.
